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1.0 ABSTRACT

Pl

By

odon Ly «*@L'igyw &

3

3

Two searchlight sets were designed, assembled, tested and
delivered to the U.S. Army's Night Vision Laboratory. The
searchlight is designed for installation within an armor
tube mounted externally on the gun mantlet of various tanks

This report includes a description of the basic searchlight
design and the results of electrical, optical and environmental
tests performed on one of the searchlight sets.
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2.0
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PURPOSE

The purpose of this contract was to design, build and
test two searchlight sets. The searchlights are high
intensity (xenon arc lamp} systems capable of being
encased in an armor shell for use on various combat
vehicles.




3.0 DESCRIPTION

The searchlight set (AN/VSS-4(XE-4)) consists of thresv nain

units (see Figure 1), These are:

- QOptical Unit
- Power Supply Unit
- Control Box Unit

Two interconnecting cables are also included:

- 17 foot cable (Power Supply to Optical Unit)
- 8 foot cable (Power Supply to Control Box)
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4.0 GLOSSARY

CeQtoeersncscvccsscsnsssocsssenssnsecssienter of Gravity
EeMiloeeeeeeesseroncnnsssnsncannsssstlectromagnetic licerference

LoVoSooo.oooooocoooooooooooooonoooo.Low vo]tage Starting Arc
Lamp (Refers to EIMAC X6257
Lamp)

Search]ight................I........search]1 ht Set:
AN/VSS-4?XE-4)

Stinger.cececescesesccscsesscscssesssihe moveable electrode used
in starting the L.V.S.
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6.0 NARRATIVE AND DATA

One AN/VSS-4(XE-4) Searchlight Set was subjected to the quality
assurance test sequence shown in Table I. The EIMAC quality
assurance test procedure followed is included in Appendix I of
this report,

The following sections of this report ing]ude a discussion of each
test, sample test data, and notes on any test deviations or com-
ponent failures which occurred .
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6.1 Starting and Normal Operation Tests

Starting and Normal Operation Tests were conducted prior to
exposure of the entire Searchlight Set (or Optical Unit only,

as noted) to any of the required environmental tests. They

were also repeated following each environmental test. A sum-
mary of the required operational checks are included in Table II.
Additional operational checks were made several times during

the environmental test period, and each wiil be noted in the

£

o S EINNYE YSRGS N d e
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A

gg discussion covering that particular test.

3

3 A1l starting and normal operation requirements were met during

é these tests except that the inrush current exceeded the allowable
% 60 ampere maximum when starting the searchlight at 28 VDC. The
5; actual starting currents are shown ir Figure 2,

2y

The searchlight specification allows 3 seconds for ignition of
the arc lamp. The actual time for ignition of the new EIMAC
searchlight is typically less than 0.5 seconds,

ol 3V 6 § Burss

T o ot

AN

K~

A1l searchlight systems and mechanisms were working at bsth
24.0 and 28.0 VDC (including lamp starting in less than three
seconds) when the searchlight was shipped to the customer.
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6.2 Beam Characteristics

The searchlight's beam data are shown in Figures 3,4, and 5.

The pre-qualification test data were recorded with arc lamp

serial number A7E172 installed. In the compact beam mode, the

beam was slightly off center. The beam was, however,

essentially acceptable (see Figure 3), In the spread beam mode,

the beam spread exceeded the 7° maximum allowed at the 0° poiar
position. It was Tess than the 6° minimum allowed at +1° polar angle.

The azimuthal and polar presentation of the searchlight's beam is

a new requirement in the military searchlight program. Previous
beam requirements have always been in terms of peak beam candlepower
(P.B.C.) and beam spread at 10% of P,B.C., as measured by scanning
through the P.B.C. point. The searchlights have always met the
former requirements using the P.B.C. and 10% P.B.C. specifications.
This new searchlight has the same lens system as previous search-
lights.

Arc lamp A7E172 survived all the environmental tests except for inter-
mittent sticking of the stinger to the lamp's cathode during shock.
The spread lens in the searchlight was adjusted during the vibration
tests. This is discussed Tater (Section 6.7) and some effect is
noted in the Post-Vibration beam data (Figure 4),

g
PN

Pre~Qualification test data indicated that the searchlight

projected a beam of 26.6x106 P.B,C. The Post-Vibration P.B.C, had
dropped to 20.4x106, The minimum ailowed is 23x106. Lamp A7E172

was a development lamp which had been assembled for investigating
means for reducing electromagnetic interference (E.M.I1.) in the EIMAC
searchlight., (These investigations did prove that E.M,I. can be
eliminated in the EIMAC searchlight.,) This lamp incorporated four
heat-daming slots in the anode.

: AT AATG YAl AT Xt YL
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B OIS T 201 S TR
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6.2

Beam Characteristics/Continued
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Post test inspection showed that hot gas exited these slots
and discolored the arc lamp's reflector and, hence, reduced
PBC.

Lamp A7E172 physically survived all of the environmental tests.
During a post-test ignition sequence the arc lamp became a
"leaker"and lost its xenon gas. Because of this, Post-Quality
Assurance heam tests could not be conduc’:d. A second lamp
(A7E175) was installed in the searchlight and beam data were
recorded (Figure 5). Although this beam data, too, is not
totally within the specified requirements, it does show that
the EIMAC searchlight's lens system is capable of surviving

all of the imposed environmental tests.

A second means of presenting beam data was required in the
program: the beam must fall within defined intensity and
shape outlines. These data requirements are shown superimposed
on sample data shown in Figures 6 through 17. These data are
for both compact and spread beam modes in both polar and
azimuthal scans.

The beam scan data show that arc lamp A7E172 met the Pre-
Qualification Test compact mode beam shape requirements in
both the azimuthal and polar scans (Figures 6 and 7)., The
edges of the beam were slightly wide in the azimuthal mode
at the *3%0 points when the searchlight was operating in the
spread beam mode (Figure 8)., It was within specified values
in the polar scan, however, in the spread mode (Figure 9).

A slight adjustment of the spread lens position will correct
the spread mode beam edge cut-off,

A1l cf the above remarks apply to the Post-Yibration beam scan
data (Figures 10 through 13) as well as the Post-Shock data
(Figures 14 through 17),
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6.3 Low Temperature Storage

The entire searchlight set was placed in a -700F (-579C)
cold chamber for a minimum of 12 hours. The chamber temp-
erature was then raised to +770F (+25°¢C) for six hours. See
the temperature data recorded (Figure 18).

e T A AP v v

The searchlight's input current exceeded 60 amps for the first
two minutes of operation at 28VDC (as was noted in Figure 2).
A1l systems functioned properly at 28 and 24 VDC except for
the initial opening of the I.R, filter at 24 VDC. The search-
light was examined and the I.R, filter activating solenoid was
found to have had an incorrect spring adjustment. This was
corrected. The filter then activated as low as 20 VDC.
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6.4 High Temperature Storage

The entire searchlight set was placed in a +160°F (+71°C),
90/98% relative humidity environment for a minimum of 12 hours.
The chamber was then lowered to +77°F (+259C) for six hours,
See the sample temperature data recorded (Figure 19).

Other than the initial! starting input current for 28VDC oper-
ation, the searchlight functioned properly in all modes at bcth
24 and 28vDC. Actually, the searchlight did not start on the
first attempt at 28VYDC. A connecting cable was found loose.

It was tichtened and the searchlight started on the next
attempt.
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High Temperature Operation
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The searchlight set, less the remote control box, was placed
in a +1300F (+549C) chamber for 8 hours. The relative humidity
was maintained at 90/98%, The searchlight was operated at 28
and 24VDC with no malfunctions occurring,

A sample temperature record is shown in Figure 20,

-34-
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Low Temperature Operation

The searchlignt set, less the remote control box, was placed
in a -409F (-400C) for 8 h~ s. The searchlight was operated
at 28 and 24 VDC with one .walfunction occurring. A sample
temperature record is shown in Figure 21,

The blackout filter failed to open immediately when initiated at
28VDC, -409F, and with the arc lamp turned ON. The filter

opened slowly after approximately 0.5 minutes of heating with
the arc lamp ON.

The solenoid used for opening the blackout filter is a LEDEX
model 183839-001.

LEDEX furnishes the solenoid with one of two standard lubricants.
LEDEX Lube 1 has a temperature range of -549C to +121°C, LEDEX
Lube 2 has a temperature range of -299C to +121°C. It was believed
that Lube 2 was used in the blackout solenoid.

A model 183839-001 solenoid wass placed separately in a cold chamber,
The temperature was slowly lowered and the solenoid was intermit-
tently activated with 28 VDC at 59C increments. The solenoid was
found free to move until it reached -200C. At this temperature the
solenoid activated slowly, indicating that the lubricant was

hardening. This correlates well with LEDEX's stated lower limit
of -299C for Lube 2.

It is recommended that all solenoids be lubricated with Lube 1
prior to any future low temperature testina of the searchlight.
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6.7 Vibration

The searchlight's Optical Unit was subjected to one hour of
+2.,59, 0.5 inch (maximum) double amplitude vibration for one
hour (minimum) between 5 and 500 Hz, It was vibrated in each
of three axes,

The vibration tests were passed with a minimal amount of loosen-
ing of nuts and screws. All screws would normally be installed

in manufacture with a chemical or mechanical anti-loosening means.,
This searchlight did not have said means included, however, as a
post vibration test disassembly, inspection and reassembly was
planned. For this reason, some screws worked loose. For

example, the 2-56 screws retaining the 6° spread lens worked loose,
causing the small lens to rotate off axis. This was accompanied

by a small amount of chipping on the periphery of the lens.

A1l systems in the searchlight functioned properly at both 28
and 24 VDC following the vibration test,

The beam projected from the searchlight was found to be below
specification following the vibration tests. This was later

traced to the X6257 arc lamp. This cause was darkening of the
arc lamp's reflector and is discussed in Section 6.2.

It is concluded that the searchlight is capable of surviving the
vibration inputs as specified.

The coordinate axes for the searchlight are shown in Figure 22,
Recorded vibration data are shown in Figures 23 through 30.

Figure 23 shows data recorded by the monitor accelerometer when
placed adjacent to the control accelerometer during one run in

the X]-X3 axis, This curve shows the shaker capable of controling
the vibrating package.
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6.7 Vibration/Continued

Figure 24 shows that there were three resonances in the Optical
Unit when vibrating in the X]-X3 axis. These occurred at 59,102 and
136Hz. The package was vibrated for five minutes at each of these
resonance points following the one hour sweeps.

Figure 25 shows the acceleration levels recorded on the end of the
Optical Unit adjacent to the electrical connector. The 59Hz
resonance shown coincides with that in Figure 24,

The Optical Unit was mounted for vibration in the Y]-Yz, or long-
itudinal axis, Again the monitoring accelerometer shows that the
shaker could control the package (see Figure 26).

A resonance was noted at 46 Hz in the longitudinal axis (see
Figure 27), so a five minute resonance test was conducted at this
frequency following the one hour sweep test,

The last one hour sweep test was conducted in the X2-X4 axis.
Figure 28 shows that the package input was controlled. Monitoring
accelerometers detected resonances at 16, 102 and 248 Hz in the
center of the Optical Unit (see Figure 29) and at 180 Hz on the
end of the unit (see Figure 30)., Five (5) minute resonance holds
were conducted at these frequencies.
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6.8 Shock

Shock tests were conducted with one high level (450g, 1.0 msec.)
and one low level (40g, 18 msec.) half sine shock applied in
each direction along each of the three major as noted in Figure
22. These shocks were applied to the searchlight's Optical Unit
only.

Vi A DLER 3 el £ e NP RSP Y Ry caa Mgt r
e e,

t e e PR Y 14
a3 L 7 L TR0 v T et 1625 St
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e —

Table III is a summary of the shock tests. Actual test data

and photography of the shock pulses are shown in the Environmental
Test Laboratory report, Appendix II. As noted under Remarks in
Table III, the arc lamp became intermittantly operational during
the shock tests. Other than the temporary short of the inverter
(shock drop number 2), the searchlight survived the shock tests,

There is some question of the validity of the shock tests con-
ducted during this Quality Assurance evaluation.

oLl Ko Pl el e A W v bekin s e b

Figure 31 is a photograph of the installation of the armored

housing on an M60A1 tank. The Optical Unit is retained within

the steel tube marked "TWO MAN LIFT". The armored housing is
supported in a cantilevered fashion by a "three-ball support"”

on the tank's gun mantlet. The original test pian specified

that all vibration and shock testing would be conducted with

the optical unit in the armor tube and the input levels would be
monitored at one of the three-ball supports. The testing facilities
chosen, however, could not meet the g levels required with the large
load (185 pounds). It was therefore decided that the Optical Unit
only would be vibrated and shocked.

It is immediately obvious to the reader that any g level input

to the three-ball mount will translate to some different g level
and time function at the center of gravity (c.g.) of the armored
housing (and Optical Unit). The vibration and shock pulses inputs
during this Quality Assurance test are therefore not realistic and
did not excite the Optical Unit it will in actual operation.
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6.8

4

Shock/Continued

An earlier version of this searchlight, the AN/VES-4 (XE-3),
was exposed to actual gun firing tests at Fort Knox, Kentucky.
The searchlight did not fail to function during, or following,
any of the firings. The arc lamps did fail, but because of an
internal problem not related to the gun firings.
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6.9 Electromagnetic Interference (E.M.I.)

EIMAC had made a recommendation in an earlier program (Armored
I1Tuminator, DAAG53-76-C~0005) that it should investigate means
for further reducing the electromagnetic interference generated
by the. AC fan and inverter package.

Line filtering was added to the original fan circuit and selected
E.M.I. tests were conducted at 28VDC. The results of these

tests are included in Appendix IIl. With the added filtering, the
Armored Illuminator would have passed the original Quality
Assurance tests.

The above tests were conducted with 28VDC input to the searchlight,
A low voltage phenomena has appeared wherein the xenon searchlight
can pass the E.M.1. requirements at 28.0VDC, but sometimes gener-
ate noise at slightly reduced voltages. EIMAC has since found
practical means for eliminating E,M.I, at reduced voltages,
including the entire operational range of typical tank voltages.
This solution will be applied to all searchlight and arc lamp
combinations delivered to the customer.
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7.0 CONCLUSIONS

Two AN/VSS-4(XE-4) searchlight sets have been assembled and
delivered to the customer,

One searchlight set was subjected to low temperature storage, high
temperature storage, high temperature operation, low temperature
operation vibration and shock tests with no irreparable damage
occurring,

In addition, EIMAC has investigated means for eliminating electro-
magnetic interference at other than nominal tank operating voltages.

EIMAC believes that the Searchlight Set program was successful
and that a basic searchlight can be built in a reproducible manner
in production,
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RECOMMENDATIONS

EIMAC wiches to make the following recommendations for future
searchlight programs.

1) Perform extensive bench test evaluations with the optics
to determine the exact positions for optimum projected
peak beam candlepower.

2) Improve the support structure of the stinger mechanism
inside the searchlight arc lamp.

3) Specify a low temperature lubricant for all solenoids,
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1.0 INTRODUCTION

This document establishes the requirements and procedures
for Quality Assurance Tests for the Searchlight Set. The

purpose of these tests is to demonstrate attainrment of %
design objectives in accordance with Night Vision Laboratory, j
U.S. Army Electronics Laboratery (NVL), Fort Belvoir, ;

Virginia, Contract Number DAAK70-76-C-0270, dated September
30, 1976 and amended (Modification P0ODOG1) November 9, 1576.
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2.0 APPLICABLE DOCUMENTS

The following documents of the issue in&icated form a
part of this document to the extent specified herein’

2.1

Milijtary Specifications

2.2

DAAK-70-76-C-0275 Purchase Description for Search-
light Set AN/VSS-4(XE-4).

Military Standards

2.3

MIL-STD-810 Environmental Test Methods for Aerospace
and Ground Equipment.

Document Precedence

This is the sole document caoantrolling Quality Assurance
Test operations, If there are any discrepancies between
this document and applicable documents, the provisions
of MIL-STD-810 will prevail,
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3.0 REQUIREMENTS

3.1

Witnessing of Tests

3.2

All tests performed per this document may be witnessed
by an EIMAC Quality Control répresentative.

Standard Conditions

3.3

All tests, except those utilizing special environmants é

_or as otherwise specified will be conducteéed undér the

following standard ambient conditons:

(2) Temperature: 77° + 22°F

(b) Relative Humidity: 99% or leéss

(c) Barométric Préssure: Local atmospheric

3.4

Instrumént Calibration

All inspection, measuring and test equipment useld £or
taking data will be calibrated and the due date for
recalibration will be displayed on each item. ‘hose
items of test equipment requiring calibration before
use will be calibrated immediately prior to use on any

specific test.

Tolerances

3.5

All measurements of test conditions will be made with
the equipment called out for each ipdividual test or

an equivalent. All equipment will be listed on the
Test Equipment List (See Appendix I for sample log
sheet). The test tolerances and performance paramsters
will be as called out in each individual test section

in Paragraph 4.5.

Failures

In the event an out~of~tolerance reading or failure
is obtained during any test sequsnce, the test will

WNeew.n L5
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3.5 Continued

3.6

proceed to the first safe shutdoﬁn point and terminate.
At this point, operation of all test equipment and

the test setup will be checked. If the out~of-toler-
ance reading or failure is due to test equipment or
test setup malfunction, the equipmen; or setup will

be replaced or repaired. Any repairx affectiné.cél-
ibration of data gathering equipment will be followed
by recalibration. After repair or replacemsnt of test
equipmant, testing will be resumed at a point determined
by the test conductor which will confirm correct
operation at the point in the test where the out-of~
tolerance reading or failure was observed. All action
will be recorded in the Daily Log Sheet (see Appendix
I for sample sheet).

If the out-oi-tolerance reading or failure is deter-
mined to have occurred on the test item, testing will
be suspended, and the customer will be notified within
twenty~four (24) hours. Any resumption or re-test will
be as mutually agreed to between EIMAC and Night Vision
Laboratory.

Test Location .

¥ 5
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Unless otherwise specified, all tests will be per-~
formad at EIMAC, San Carlos, California.
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4.0 TESTS

4,1 Test Items

4,2 Test Sequence

order presented below:

Para.
4.5.1

4,5.2

4,5.3

3 4.5.4
4.5.5

4.5.6

4,5.7

4 4,5.8

4.3 Test Data

Test data will be reco
quirements are present
Sheets with each test

be graphically recorde

tinent information reg

Figure 1 is a photograph of the assembled test items,

Tests will be performed on each Searchlight Set in the

*These two tests may be conducted in reverse order.
Table I shows the test sequence planned.

The Searchlight Set comprised of the following items
will be subjected to the tests of Paragraph 4.5:

(a) One (1) 193159, - Remote Control Box Unit

(b) One (1) 193158, Power Supply Unit

(c) One (1) , Total Optical Unit

(d) One (1) 194247, Interconnecting Cable (8 ft.)
(e) One (1) 193995, Interconnecting Cable (17 ft.)

Test
Starting and Normal Operation
Beam Characteristics

Low Temperature Storage

High Temperature Storage

Low Temperatre Operation

High Temperature Operation
Shock*

Vibration* -

rded on test Data Summary Sheets

as presented in Appendix I. (The individual test re-

ed on Sample Test Data Summary
of Paragraph 4,5), Other data will
d wherever practicable as backup

and summarized as required on the data sheets, Per-

arding test operations, including
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4,3 Continued

run time on the Searchlight Set will bé recorded
on the Daily Log Sheet (Appendix I).

4.4 Test Constraints

Each test sequence of paragraph 4.5 will be performed ¢
only after successful completion of the previous test ;
as outlined in Paragraph 4.2,

4.5 Test Procedures

Successful completion of all tests in this paragraph
will constitute quality assurance of the Searchlight
Set AN/VSS-4(XE-4).
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4.5.1 TEST STARTING AND NORMAL OPERATION (RE: DAAK70-76-C-0270, 4.4

_4.5.1.1 YEST LOCATION__EIMAC
4.5.1.2 TEST OBJECTIVE To determine the starting a.4 operating

characteristics of the Searchlight Set.

o o = -

4,5.1.3 REJECTION CRITERIA Failure of the Searchlight Set to ignite,
ignition time in excess of three (3) seconds continuous oper-
ation input in excess of sixty (60) amperes, or time to change
operating modes in excess of two (2) seconds, when supplied
with 28 Vdc or 24 Vdc.

4.5.1.4 SPECIAL TEST CONDITIONS None.

4.5.1.5 TEST EQUIPMENT

EQUIPMENT MINIMUM RANGE ACCURACY
2
D.C. Power Supply 24 to 28 Vdc - N/A
Voltmeter . 24 to 28 Vdc - + 3%
Ammeter 0 to 60 Adc + 3%
Stopwatch 0 to 3 Seconds + 3%




4.5.1.6  TEST SETUP SCHEMATIC

REMOTE™ | [ POWER: [ OPTICAL;
| CONTROL SUPPLY— UNIT |
| BOX UNIT UNIT ' (?D STOPWATCH

4.5.1.7  DETAIL TEST PROCEDURE

4,5.,1.7.1 Adjust the D.C. power supply to 28 Vdc and start the search
1ight in the Compact, Open and Vvisible modes. Determine
and record the time to ignite and maintain.ignition.
Record the searchlight current.

4,5.1,7.2 After the illuminator is ON, switch from the Open mode to
the Blackout mode and then back to the Open mode. Record
the time to change 1ight modes.

4,5.1,7.3 Return the searchlight to the Open mode, switch from the
Compact beam mode to the Spread beam mode and then back
to the Compact beam mode. Record the time to change beam
modes.

4,5.1.7.4 Return the searchlight to the Compact mode, switch from
the Visible to the I,R. mode and then back to the Visible
mode. Record the time to change beam modes.

4,5.1.7.5 Repeat 4,5,1.7.1.through 4,5.1.7.4, but readjust D.C. powen
to 24 Vdc,

4.5.1.7.6 Recoerd all data.
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STARTI&G AND NORMAL OPERATION

Nlom“ Tgre

TEST TITLE
TEST: PRE QUALITY ASSURANCE SERIAL NUMBER:
PARA, VALUE STAMP
_ NO. PARAMETER UNITS
“ NOMLFMIN IMAX } ACTUALIOPER] Q.C.
28VDC SEARCHLIGHT INPUT, START |}Sec. 3
4,5.1.7.1 Searchlight input current Amps 60
4.5.1.7.2 Open-to-Blackout Sec, 2
4,5.1.7.2 Blackout-to-Open Sec, 2
4,5.1.7.3 Compact-to-Spread Sec. ) 2
4,5.1.7.3 Spread-to-Compact o Sec. 2
4.5.1.7.4 | Visible-to-L.R. Sec. 2
4.5.1.7.4 I.R.~-to-Visible Sec. 2
24VDC SEARCHLIGHT INPUT, §lé§l Sec. 3
4.5.1.7.1 Searchlight input current Amps 60
A 1.7.2 Open-to-Blackout Sec. 2
4.5.1,7.2 Blackout-to-Cpen Sec. 2
4.5.1.7.3 Compact-to-Spread Sec. 2
.4,5.1.7.3 Spread-to-Compact Sec. 2
4,5.,1.7.4 Visible~to-I1.R. Sec, 2
4.5.1.7.4 | I.R.-to-Visible Sec. 2 B
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4,5.2 TEST BEAM CHARACTERISTICS (RE: DAAK70-76-C-0270, 4.5)
- 4.5.2.1  TEST LocATION___ ETMAC
4.5.2,2 TEST OBJECTIVE To determine the intensity vs. angle char-
acteristics of the Searchlight Set in both the compact
visible 2 degrees) and spread visibtle (6 degrees) operating
. modes.
4.5.2.3  pEJECTION CRITERIA Beam Divergence The beam pattern in the#
—_____narrow beam shall bé square, ine azimuthal beam Givergence o
| §

degrees in the compact beam mode to 6 degrees in the Spread

-

beam mode,

egm gtenSIty vistribution: With an InEut voitage o3 28 volg
e e Lﬂlmjw a -,

least 20 million candelas in the compact beam mode. {See
4 Figures 2 and 3). 1In the spread beam mode, the azimutha)
intensity distribution shall fall within the acceptabie roglon

on Figure 4. The beam edge patterns shall comply to tha
appropriate plot in Figure 5.

d 4.5.2.4  SPECIAL TEST CONDITIONS: None
4.5.2.5 TEST EQUIPMENT
?
EQUIPMENT HININUNM RANGE ACCURACY

> D.C. Power Supply 28 VDC N/A
Voltmeter 0 to 28 vdC 4 +34
Ammeter 0 to 70 ADC 35
Detector/Photometer | 30x166Candeias +59

) X-Y Recorder = |  eecee-a. 457 .
Goniometer Azimuthat: +4 Degrees N/A

Verticai: +2 Degrees N/&
1)
3
~-11-
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4,5,2.6 TEST SETUP SCHEMATIC

=Y

[ PHOTOIE (22 A R ORDE
3 ER
DETECTOR ko . |
_— "“"G‘JLBEAH‘ o
\ \ —
, ——
: —— )
. ’ 7
‘ -
bC + "‘@— | -
) OFTICAL — |
SUPPLY - | Y I MIRRGR
~REMOTE FOTER 1.
CONTROL . LsuFrLy AOMIGHETER
80X UNIT [JuniT
- w
£,.5,2,7 DETAIL TEST PROCEDURE

Note:

R A

-~

Heasure the peak beam chandlepower in the following test pro-
cedure with a photometer corrected to have a response within plus
or minus 5% of the Standard International Commission on Illum-
ination Curve for photopic vision of the human eye, The photo-
meter shall be calibrated monthly to relate meter readings to
footcandles by comparison with the illuminance of footcandles of
a standard lamp operating at a color temperature of 2870°K 150°K.

4.5.2.7.1

4.5.2.7.2

4,5.2.7.3

4.5.2.7.4

4.5.2,7.5

4.5.2.?.6

Mount the searchlight in a goniometer with the projected
beam axis directed towards the mirror,

Operate the searchlight system at 28VDC input for two
hours in the Compact, Open and Visible beam modes

prior to recording data.

Adjust the searchlight orientation for peak beanm
intensity by moving the beam vertically and horizon-
tally over the detector.

Rotate the goniometer so that an X-Y plot of the azi-
muthal scan oi the intensity vs, angle is recorded .
through the peak beam intensity point,

Repeat 4.5.2.7.3.and 4.5.2.7.4 but with the beam

lowered (and then raised) 0.5°, 1.0° and 1.25°.

Change the searchiight to the spread visible mode

and repeat 4,5.2.7.5.




4,5.2.7.7 Return the searchlight to the narrow beam mode
and reorient to the peak beam intensity position,

4,5.2.7.8 Rotate the goniometer so that an X-Y plot of the
polar scan of the ifntensity vs. angle is recorded
through the peak beam intensity point,

4,5.2.7.9 Change the searchlight to the spread visible mode
and repeat 4.5.2.7.7.

4,5,2.7.10 Calculate the peak intensity in candelas from the foot
candle value recorded.

4,5.2.7.11 Plot the reduced data on copies of Figure 2 through
5§ as applicable.

4,5.2.7.12 Record data on Test Data Summary Sheet.
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TEST TITLE: BEAM CHARACTERISTICS DATE: 11/76

TEST: PRE QJUALITY ASSURANCE ’ SERIAL HUMBER:

PARA. VALUE STAMP

{ . PARAMETER UNITS

NOM.JMIN,[MAX.J ACTUALIOPER] Q.C.

4,5,2,7.11 Refer: Figure 2 See Plqgt
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4,5,3 TEST LOW TEMPERATURE STORAGE (RE: DAAK70-76-C-0270, 4.6) *

4.5.3.1 TEST LOCATION Varian Environmental Test Lab,

e

o

4,5.3,2 TEST OBJECTIVE To determine if the Searchlight Set will
start and then operate in all modes following storage at
minus 700 Fahrenheit (~579C),

N A, U R R T Ty T o,
Fa it »s

URUPRSPUR APIN * S

R i
4¢5.3.3  REJECTION CRITERIA Failure to start and then operate per :
the requirements of 4,5,1, Starting and Normal Operation,

,psﬂ,{’ SRR G AN

Grovorh

or evidence of damage.

e
SENC VLAY PRI e Ty

s

ot

4.5.3.4 SPECIAL TEST CONDITIONS This test will be run at standard
conditions, except that the temperature will be maintained
at minus 70% Fahrenheit (-579C).

SRR

R
et SR ol 6 ST, ¢ A wnd AT v

WESFTN

TINET
e,

4.5.3.5  TEST EQUIPMENT

-15-

i

& EQUIPMENT MINIMUM RANGE ACCURACY

A

;% Low Temperature

% Chamber with 75% to -70°F | +3%

55 Recorder

‘u;

3] D.C. Power Supply 28 VDC, 60A N/A

%§ Voltmeter 0 to 28 vODC +3%

Ei Ammeter 0 to 60 ADC +34
|
i
i
|

LI WG W T TR T Ty aeam--4
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4.5.3.6_ TEST SETUP SCHEMATIC Liy: Toioo LiTiss Gosimen
l a5

3; - - ""‘"O @ ;

i

| RIMCGTE }: S0t ER 05 T1CAL

I § CONTROL SUPALY UNIT
WT

I 8CX UNIT
— — — — 1

4.5.3.7 DETAIL TEST PROCEDURE

4,5.3.7.1 Place non-operating searchlight into minus 70°
Fahrenheit (-579C) low temperature chamber,

4,5.3.7.2 Maintain temperature at minus 70° Fahrenheit for
12 hours,

4,5.3.7.3 Raise temperature to room temperature and maintain
for six hours,

4,5.3.7.4 Test searchlight per the requirements of 4.5.1,
Starting and Normal Operation. Inspect for evidence
of damage,

4,5,3,7.5 Record data. -

-16-
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¢ TEST TITLE:

Te /e o (e

CVIDENCE OF DAMASE

STARTING AND NORMAL OPERATION DATE: 11/76
TEST: POST LOW TEMPERATURE STORAGE SERTAL HUMBER:
PARA. VALUE STAMP
( NO. PARANETER UNITS
L o f i max.g ActuaLjorer] q.c.
28VDC SEARCHLIGHT INPUT, START | Sec 3
4,.5.1.7.1 Searchlight input current Amps 60
4,5.1.7.2 Open-to-Blackout Sec, 2
4,5.1.7.2 Blackout-to-0Open Sec. 2
4,5.1.7.3 Compact-to-Spread ) Sec. 2 T
4.5.1.7.3 Spread-to-Compact Sec. 2
4.5.1.7.4 Visible-to-I.R, Sec. 2
4.5.1.7.4 I.R.~to-Visible Sec. 2
24gpc SEARCHLIGHT INPUT, START | Sec. 3
4.5.1.7.1 Searchlight input current Anps Y S
_j .1.7.2 Open-to-Blackout Sec. 2
4.5.1.7.2 Blackout-to-Open Sec. 2
4.5.1.7.3 Compact-to~Spread Sec. 2
-4.5.1.7.3 Spread-to-Compact Sec. 2
4,5.1,7.4 Visible~to-I.R. Sec, 2
4.5.1.7.4 | I.R.-to-Visible Sec. 2| B
I BT ———— ’




4.5.4 TEST_HIGH TEMPERATURE STORAGE (RE: AK70-76-C~

4.5.4.1 TEST LOCATION Varian Environmental Test Lab,

W.
P LN

m.n
i

4.5.4.2 TEST OBJECTIVE To determine if the Searchlight Set will
start and then operate in all modes following storage at
plus 160° Fahrenheit (+719C).

A

4.5.4.3 REJECTION CRITERIA Failure to start and then operate per
the requirements of 4.,5.1, Starting and Normal Gperation
or evidence of damage.

i m v %EV\'«K\)' TS W‘l T
3 HE:,'@: L ﬁ?’».ﬁf’: o o

i)

sy
 SMMERLK

4,5,4,4 SPECIAL TEST CONDITIONS This test will be run at standard
conditions, except that the temperature will be maintained

at plus 1600 Fahrenheit (+710C),

e A I R TR AT % T
e T A AT

4.5.4,5 TEST EQUIPMENT

EQUIPMENT MININUM RANGE ACCURACY
¢ | High Temperature
Chamber with 75% to 160°F - +39
Recorder
D.C. Power Supply 28 VDC, 60 ADC N/A
) Voltmeter 0 to 28 VDC +3%
Ammeter 0 to 60 ADC +3%

~18-
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4.5.4.7 DETAIL TEST PROCEDURE

|

|

|

)

|

!
]

L

4.5.4.7.1 Place non-operating searchlight system into plus 160°
Fahrenheit (71°C) high temperature chamber,

4,5.4.7.2 Maintain temperature at plus 1609 Fahrenheit with
maximum humidity (90 to 98%) for 12 hours,

4,5.4,7.3 Lower temperature to room temperature and maintain
for six hours,

4,5.4.7.4 Test searchlight per the requirements of 4.5.1,
Starting and Normal Operation. Inspect for evidence
of damage.

P

4.5.4.7.% Record data,

«1Ga
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E TEST TITLE: STIRTING AND NORMAL OPERATIOH DATE: 11/76
§~ TEST: POST HIGH TEMPERATURE STORAGE ' SERIAL NUMBER:
PARA. VALUE STAMP
MO. PARAMETER UNITS
\ NOMLIMIN.JMAX.] ACTUALIOPER} Q.C.
28VDC SEARCHLIGHT INPUT, START | Sec. 3
4,5.1.7.1 Searchlight input current Amps N 4;;____60
4,5.1.7.2 Open-to-Blackout Sec. 2
4,5.1.7.2 Blackout~to-Open ' Sec. 2
4,5.1.7.3 Compact~to-Spread Sec. 2
4,5.1.7.3 Spread-to-Compact Sec. 2
4.5.1.7.4 Visible-to-I.R. Sec. 2
4,5.1,7.4 I.R.-to-Visible Sec. 2
gﬁ}VDC_ig____A__&CHLIGHT INPUT, START | Sec. e 3J
4,5.1.7.1 Searchlight input current Amps 50
;_f 1.7.2 Open-to-Blackout Sec. 2
4.5.1.7.2 Blackout-to-0Open Sec. 2
4,5,1.7.3 Compact-to-Spread Sec. 2
4,5.1.7.3 Spread-to-Compact Sec. 2
4.5.1.7.4 Visible-to-I.R. Sec. 2
4.5.1.7.8 | I.R.-to-Visible Sec. 2 o
4,5.4.7.4 Evidence of Damage --- ‘
e - S S
-20- -




4.5.5

4,5.5.1

4,5,5.2

4,5.5.3

4.5.5.4

4.5.5.5

TgsT LOW TEMPERATURE OPERATION (RE: DAAK70-76-C0270, 4.8)

TEST LOCATION Varian Environmental Test Lab,

TEST OBJECTIVE To determine if the Searchlight Set will

start and then operate in all modes when maintained in a

minus 250 Fahrenheit (-329C) atmosphere.

REJECTION CRITERIA Failure to start and then operate

per the requirements of 4,5.1, Starting and Normal Oper-

ation, or evidence of damage.

SPECIAL TEST CONDITIONS This test will be run at standard

conditions except that the temperature will be maintained

at minus 252 Fahrenheit (-320C).

TEST EQUIPMENT

EQUIPMENT MINIMUM RANGE ACCURACY
Low Temperature o 0 e
Chamber with 75%F to -257F *3%
Recorder .

D.C. Power Supply 28 VDC, 60 A N/A
Voltmeter 0 to 28 vDC +3%

Ammeter 0 to 60 ADC +3%

<21-
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4,5.5.6 TEST SETUP SCHEMATIC

4,5,5,7 DETAIL TEST PROCEDURE

- o TIH} O -"'.‘"" N
1 et etV NSO s l\l sad Ay
. .

e
-~ i — — [ ————

T O N —

-

~ e
RETVIIPE »IPR N

SUPPLY -, i
i z ‘
. : !

; { ;

RINCTE

1.OTE PO.iZR OFTICAL
CONTROL SUTTLY] UNIT
30X _UMIT.

! UNIT

4.5.5.7.1 Place non-operating searchlight syste:: into minus 25°
Fahrenheit (-32°C) low temperature chamber. The remote
control box may be placed outside the low temperature
chamber,

4.5.6.7.2 Maintain temperature at minus 25° Fahrenheit for 8
hours,

« 5.6.7.3 Test searchlight at minus 25° Fahrenheit per the require-
ments of 4,5.1, Starting and Normal Operation. Inspect
for evidence of damage.

4.5.5.7.5 Record data. .
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TEST TITLE: STARTING AND NORMAL OPERATION DATE: 11/76
TEST: POST LOW TEMPERATURE OPERATION ’ SERIAL NUMBER:
PARA. VALUE STAMP
. NO. PARANETER UNITS
X NOM. P MINMAX.] ACTUALICPER] 7.C.
28VDC SEARCHLIGHT INPUT, START| Sec. 3
4.5.1.7.1 |searchiight input current Amps ' 60 3
4,5.1.7.2 Open-to-Blackout Sec. 2 §
4.5.1.7.2 Blackout-to-Open _ Sec. 2 %
4,5.1.7.3 Compact-to-Spread Sec. 2 N %
4.5.1.7.3 Spread-to-Compact Sec. 2 %
4.5.1.7.4 Visible-to-I1.R, Sec. 2 §
4.5.1.7.4 | I.R.-to-Visible Sec. 2
24VDC SEARCHLIGHT INMPUT, START | Sec. 3 L
4.5.1.7.1 Searchlight input current Amps 60 i
_i e1e7.2 Open-to-Blackout Sec-. 2 :
- § 4.5.1.7.2 Blackout-to-Open Sec. 2
%% 4,5.1.7.3 Compact-to-Spread Sec. 2 %
Eg 4.5.1.7.3 Spread-to-Compact Sec. 2 %
;Eg 4.5.1.7.4 | visible-to-I.R. Sec. 2
5 4.5.1.7.8 | I.R.-to-Visible sec. 2 B
g% 4,5.5.7.3 Evidence of Damage --- - %
%
: -
é
¢ T ™
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4.5.6  tggr HIGH TEMPERATURE OPERATION (RE: DAAK70-76-C-0270, 4,9)

4,5.6.1 TEST LOCATION Varian Environmental Test Lab,

4,5.6.,2 TEST OBJECTIVE To determine if the Searchlight Set will
start and then operate in all modes when maintafned in a
plus 130° Fahrenheit (+54°C) atmosphere,

4,5.6,

w

REJECTION CRITERIA Failure to start and then operate per
the requirements of 4,5.1, Starting and Normal Operation,
or evidence of damage,

4,.5.6.4 SPECIAL TEST COMDITIONS This test will be run at standard
conditions, except that the temperature will be maintained

at plus 130° Fahrenheit (+54°C).

4.5.6.5  TesT EQUIPMENT

g EQUIPNENT MINTHUN RANGE ACCURACY

;; High Temperature

¥ Chamber with 750F to 130°F - +3%

;i Recorder

3 D.C. Power Supply 28 VDC, 60 A N/A :
3 Voltmeter 0 to 28 VOC +39 K
31 Ammeter 0 to 60 ADC 43¢ j
X

14 |
;ﬁ -24- ?

E
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4.5.6.6 TEST SETUP SCHEMATIC

N e

: T
; ."0..’5!? @
i SUFFLY -

REMOTE POUED OFTICAL
CCHNTRCL SUPEL UNIT
SCX UHIT UMIT

4.5.6.7 DETAIL TEST PRGCEDURE

4.5.6.7.1 Place non-operating searchlignt system into plus 130°
Fahrenheit (+549C) high temperature chamber, The remote
control box may be placed outside the high temperature
chamber,

4.5.6.7.2 Maintain temperature at plus 120° Fahrenheit for 8
hours with a relative humidity maintained between 90
and 98%.

4,5.6,7.3 Test searchlight at plus 1300 Farenheit per the require-
ments of 4,5,1, Starting and Hlormal Operation. Inspect
for evidence of damage.

4,5,6.7.4 Record data.

4
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2 TEST TITLE: STARTING AND NORMAL OPERATION

\; TEST: POST HIGH TEMPERATURE OPERATION SERIAL NUMBER:
L 1 PARA.
é? % 1‘ "0, PARAMETER UNITS -
gi % o 28VDC_SEARCHLIGHT INPUT, START | Sec.
%% ¢ 4.5,1.7,1 Searchlight input current Amps
%? j 4.5,1.7.é Open-to-Blackout Sec. 2
ég % 4.5,1.7.2 |Blackout-to-Open Sec. 2
éi % 4,5.1,7.3 Compact-to-Spread _ng: ,EJW
?g " 4.5.1.7.3 Spread-to-Compact Sec. 2
/ 4.5.1,7.4 | Visible-to-I.R. Sec. 2
{ 4.5..7.4 | 1.R.-to-Visible Sec. 2
i<
i 24VDC_SEARCHLIGHT INPUT, START| Sec.
3 5 4.5.1.7.1 Searchlight input current Amps
%z:i .i.7.2 Open-to-Blackout Sec. 2
E 4.5.1,7.2 Blackout~-to-Open Sec. 2
z $4,5,1.7.3 Compact-to-Spread Sec. 2
§ 4.5.1.7.3 Spread-to-Compact Sec. 2
} 4.5.1,7.4 | vistble-to-1.R, Sec. 2
|, 4.5.1.7.4 | I.R.-to-Visible Sec. 2
% 4.5.6.7.3 Evidence of Damage .—-
|
%
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4,5.7

TEST - SHOCK (RE: DAAK70-76-C-0270, 4.10)

4.5‘.7.]
4,5.7.2

4.5.7.3

4.5.7.4

4.5.7.5

TEST LOCATION Dalmo Victor Environmental Test Lab,

TEST OBJECTIVE To determine if the Searchlight Set will
start and then operate following exposure of the optical
unit (mounted in an armored housing) to mechanical shock

when operating. Mo ASQuRED

REJECTION CRITERIA Faflure following mechanical shock of

the Se;rchlight Set to start and then operate per the re-
quirements of 4,5.1, Startirg and NormalKOpération, or for
the system to meet the requirements of 4.5, 2 Beam Cbaracter-
1st1cs, or evidence of damage,

SPECIAL TEST CONDITIONS None.‘

TEST EQUIPMENT

EQUIPMENT MININUM RANGE ACCURACY

{128 VDC Power Supply 0-28 VDC, 60 ADC N/A

Shock Tester 0-450 G i N/A

Accelerometer with 0-450 G +3%

Amplifier

Oscilloscope (Memc 0-450 G +3%

type)

Shock & Vibration N/A N/A

Fixture

Voltmeter 0 to 28 VDC L 43y

Ammeter ¢ to 60 ADC +3%
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4.5.7.6 TEST SETUP SCHEMATIC

ACCCL_HGMdT{
AMPLAFLER

oC
PC

o on + *—(z%iS'
SUSEEY - >

‘raa!!iign;~

FOMITCR ACCZLERGHME

. . gm; éIE“CE EOINT -
REMOTZ [rover | [ TorTicaL | FTICAL UNIT X
COMTROL SUFPLY—— ] UNIT :
BoX uNIT | lumiT ! 1%

- ';==:

4.5.2.7

4.5.7.7.1

4.5070762
4,5.7.7.3

4.5.7.7.4

4.5.7.7.5

4.5.7.7.6

4.5.7.7.7

\\\SHG ¢ TEST PLATFORY |
B /v~:;;ﬁL;agc OR SHOCK 2ROGRAME

DETAIL TEST PROCEDURE

Mount the optical unit of the searchlight in the armored
‘housing. Mount the armored hou51ng ‘for shock input in
Xa axis. (See Figure 6).

Start and operate the search]ight in the compact. open:
and visible beam modes at 28 ‘vbC.

Apply one (1) 4506 shock, 1 0 mi1liseconds, 3 sine in

the X4 direction,

Repeat 4,5.7,7.1 and 4.5.7.7.3, but in each of the X, X»
X35 Y1 and Y2 directions (total of six (6) shocks)

Repeat 4.5.7.7.1 through 4.5.7.7.4, but with one (1)
40G, 18 milliseconds, % sine shock in each direction (total
of six (6) shocks).

4
Kd

Test the searchlight per the requirements of 4.5.1,
Starting and Normal Operation Test, and 4,5,2, Beam
Characteristics Test (except operate searchlight for only
20 minutes prior to testing, Paragraph 4.,5.2.7.2), and
inspect for evidence of damage.

Record data.
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“ TEST TITLE:  SHOCK o |  |oate:
TEST: = SHOCK f © | skriaL numBER: -
PARA. ‘ | VALUE | STAUP
£ PARAMETER TuniTs e : —

e nom gmin ImAxg ACTUALTOPERE Q.C.

LN A RS AT YR b e W4 o f

o
e a4 ——

a5d
450
45(]
la5q
'4'59
2f430f -

4.5..7.7.3 | Verify 4506 Shock in X Axis
f 476;5070 704 " " " 7 " xz "

" ’ " ] " " Y] ]

W " " " " Y2 )

4.5.7.7.5 | verify 406 Shock in X Axis

“w " " " " ;“xz .

T B " n " x3 "

A T

T " " " " YZ " g 40 i

walowjlajlvujew]le|lwle v v lo

* 4,5.7.7.6 | Starting and Normal Operation Cpmplete-

4:5.7.7.6 | Beam Characteristics Complete

- eem sasNesove
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g { b TEST TITLE:  STARTING AND NORMAL OPERATION "oAte' 11/76
. TEST: ~ POST SHOCK SERIAL’ HUMBER: -
3 'PARA. VALUE STAMP
- PLUN PARAMETER UNITS i

- VR  |nori.frndax acTiiaLfoper] q.c.
s 28VDC_SEARCHLIGHT INPUT, START | Sec. 3 -

' 4.5.1.7.1 |Searchiight input current Amps 60
4.5.1.7.2 (’)pen-to-‘sl'ackout Sec, 2
4.5.1.7.2 Blackout-to-Open Sec. 2

. 4.5.1.7.3 | compact-to-Spread Sec. 2]

Z 4, 5 1.7.3" |spread-tc-Compact Sec. ‘ 2 ~
4.5.0.7.4 | Vvisible-to-I.R. sec. 12z
4.5.1.7.4 L1.R.-to-Visible . Sec. k3 i

| 2vac searchLiGut mpur. STARTE‘Sec. L3}l .
45171 ‘Searchlight 1nput current ;;Amps 60 :
N A ¢.i‘l.‘7.2 . Open-to-Blackout { Sec. 2 )

b 4.5.1.7.2 | Blackout-to-Open ] sec. 2l 1

f«- 4.5.1.7.3 | Compact-to-Spread }sec. 2

\64 4,.:5“1.].7.3 Spreqd-to-bompact Sec. 2

;3 T4.5.1.7.8 | Visible-to-1.AR. | sec. 2|

' 4.5.1.7.4 | I.R.-to-Visible Sec. 2

iz 4.5.7.7.6 | Evidence of Damage .- .

2 ]

|

‘\

] X
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-
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% TEST TITLE: BEAM CHARACTERISTICS DATE:
TEST: ° POST SHOCK o SERTAL’ NUMBER:

PARA. \ ] VALUE
S PARAMETER UNITS A S B -
;- : NOM.IMINJMAX, Acrum.lo?:x
| N
| T4.5.2.7.11 | Refer.: Figure 2 Tsee Prot]
.- " " 3 "
" " 4 "
L L 5 "
N
7
1 ]
.
) %
;
?, ; : /’/
S
~
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4.5.8 TEST  VIBRATION /RE: DAAK70-76-C-0270, 4.11)

4.5.8.1  TEST LOCATION Dalmo Victor Environmental Test Laboratory

4.5.8.2  TEST OBJECTIVE__To determine if the Searchlight Set {11
operate during, or if it's cperating mechanisms are damaged
when subjected to vibration.

4.5.8.3 REJECTION CRITERIA Failure, following vibration, of the. ‘
Searchl[gpt Set to start and then operate par the require- .
ments of 4 5.1, Starting and Normal Operauion, or for the
_ystem ta fail to meet the requirements of 4, 5 2, Beam
. ;Characterfstics.uA

4.5.8.4 SPECIAL TEST CONDITIGNS_ None.

TP TG N B e LRy o e o

EQUIPMENT |  MINIMUM RANGE ACCURACY
9.C. Power_SuppIy 28 VDC, 60 Amps// N/A
Shaker and Control 5-500 Hz I N/A
Accelerometer 5-50C 4z +3%
Accelerometer Ampl, 5-500 Hz ) +3%
Shock & Vibration 5-500 Hz N/A
Fixture
Voltmeter 0-28 vDC $3%
Ammeter 0-60 ADC $3%

-32-
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4,5.8.6  TEST SETUP SCHEMATIC

. SOSILIRCA | eY
[ m . B 3 :g' '-";- Sty 2k 1 i f—
D3 + A o METEA ) [t SRIER
Foxs ff) ! N LI ,
CBGHEILY el N L :
S -
ATHOTE PCaL..
COMTROL SUEFLY _
30X UMIT = uNIT ‘yw
f Rt
!
¢ , — CFTICAL ACCELEROFMETER
¢ SHAKZR i1 SHaKER | UNIT }
: COHTROL {' o —
’ j

O sur e Q)

4.5.8.7  DETAIL TEST PROCEDURE

4.5.8.7.1 Mount the optical unit of the searchlight in the armored
housing., Mount tie armored housing for vibration in

Y}-Y2 direction (See Figure 6).

4,5.8.7.2 Start and operate the searchlight in the Compact,'dpén
and Visible modes at 28 VDC.

RN A A
»

4.5.8.7.3 Vibrate the searchlight in accordance with the curve
shown in Figure 7. Vibration frequency shall be a
1inear sweep for no less than one hour over the fre-

. quercy range specified. The searchlight shall then be

- vibrated for a minimum.of 5 minutes each at any resonant

frequency conditions noted during the one hour sweep

tests. If no resonant frequency is noted, then vibrate

the searchlight at 14 Hz, +2.5 g for five (5) minutes.

» 4.5.8.7.4 Repeat 4.5.8,7.1 through 4.5,8.7.3 excépt mount the
< searchlight in the Xj-X3 direction, -

4,5.8.7.5 Repeat 4.5.8,7.1 through 4.5.8.7.3 except mount the
searchiight fn the X2-X4 directfon.

N A

A it

i

4.5.8.7.6 Test the searchlight per the requirement of 4.5.1,

‘ Starting and Normal Operation Test and 4.5.2, Beam Charac-
teristics test (except operate the searchlight for only

20 minutes prior to resting, para. 4.5.2.7.2). Inspect
for evidence of damage.

4.5.8.7.7 Record data.

=33~

e s~




!
(]

OO

L R e

( .
4
21 *Adovanbasg . ‘
¢ LAY R fre e ' !
o nawas '
AR T IR Py _..m ..A_. HS i
of . ofe o Yo .—n. o.-.m,b‘r ﬂ
H feee e weseloaq s g5 %
IR EE FIE ]
vewn o amome !
ata e b p i
cgetfe o> feo
slecocfasmd gl
joa lasnoflsee o o o - )
veebiveshoan o] o 2 eae —ﬁ. ’
IR -l
—ed > o o
...m0+.n . V.—Cll
- LR
il i
R Ay t H
: 14
et - -
TINE 4 .
¢ N
| ;
— ]
n 3 [
B . . )
vpe B eei-ft p
L] 3 H
wfaf sad .l .
[ ] L
i dwrs M .
X 1] N

"-:(L'?

4

T
[
Ll
4

EET R R R )

sfoome § b Dovem: bo

8,3 = 124.77 SONEIIIIIY 17
2
Y
Am—

Tl

T4

[OOSR

5 i 87 0 ypa 4 e et e

371 J0Ud

.E-] 4

N a2 s et Al R T e S e it RELSERIALE Y L (s A

AR N R A Nt

« <

4 sl e ¥ asyew Rt € i o i ae e v

AT

NOLLVYUBIA

N .. .

B
*
4

DA,

S

.

xe B "I T SN PR S RN e o wnws kv cese K o




“ TEST TITLE: VIBRATION DATE:
TEST:  VIBRATION | o SERIAL NUMBER:

PARA, , ' VALUE STAMP
€ PARAMETER UNITS : f

(S area-ag

norsfranfroax ] actuaforer] q.c.

4,5.9.7.3 | vibration in Y,-Y, Axis = g |4

4.5.9.7.4 | vibration in X;-X; Axis | I
4.5.9.7.4 | vibration in X,-X; Axis g [+2°

4;5.9.7;6 )| Starting and Normal Operationg Complege

< 4;5,9.7.6 | Beam Chéricterisiicé Complete.

e REAMTERR ARMAERIS MR e oot
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| L i . ‘

A g S R AR - ANy RSP AT OON D s a A v e s e o

S

AR e, g e A N i,

1

<.,

-34-

Tt S e e o S e o e M s A e =

i S 4 e o
v e Ny

B AABE e e e

,:}.'ts ¥ Y
NP N N
}*:r

T
L et e

- Al -
T TS T ST - - - - -




AT T Citadhibi i A A Sl
we b P ST ;S LR ad Y ARG ORI | Wen B Db et Sy e S -
TR > MY MR h . mAa e pypderd 3 = v e
. > ” - RaCr e S e Bk e A e I e ey 0 S DN T
H S5 =3 P ST

- TEST TITLE: STARTING AND NORMAL OPERATION o |pAt£t:’ 176
TEST: ' POST VIBRATION | '- SERIAL NUMBER: —

R
P A aaear - %]

PARA. | | vauue O STANP
- - . KO, . PARAMETER ‘UNITS et ;2007
8 , notv.tarn Jriax f AcTustoeer) -q.c.

28VDC SEARCHLIGHT INPUT, START | Sec. | | | 3

4.5.1.7.1 Searchlight input current | Amps 6o

fro |

4.5.1.7.2 |Open-to-Blackout | sec..

4,5.1.7.2 ;Biackout;toanen o ' Sec.

4,5.1.7.3 'icbmgacf-to-Spread 7 | Sec.

314.5;1.7.3 :Spreéd?tbeCompégf A >7: Seé.

4:5;5.7;4 ‘;liiéfglé:fofi;ﬁ. h " ‘ :f§eq, -

(Y SR BN

4.5.1.7.8 | 1.R.-to-Visible Y sec.

24yDC SEARCHLIGHT inPuT, sTART|sec. | | | 3

4,5.1.7.17 | Searchlight input current | Amps | 66
:Jf 1.7.2 | oOpen-to-Blackout Isec.
4,5.1,7.2 }B8lackout-to-Open | sec.

P

' 4,5.1.7.3 | Compact-to-Spread ’ 1 sec.

v #4,5.1.7.3 Spread-tb~Compacf 7 Sec.
" 4.5.1.7.4 | visible-to-1.R, ' 1 sec.
= 4,5.1.7.4 I.R.-to-Visible Sec.

ﬁ o’ - -
v 4,5.8.7.6 Evidence of Damage -—- : -

NN ININ NN




TEST TITLE: BEAM CHARACTERISTICS

DATE:

TEST: POST VIBRATION SERTAL NUMBER:
PARA, VALUE STAMP
<'“, . PARAMETER UNITS
NOM.IMINMAX.] ACTUALJOPER} Q.C.

4,5.2.7.11 Refer: Figure 2 See Plot

n " 3 "

" 1] 4 1]

(1] " 5 "

-

ettt e et o s . e
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5.0 TEST REPORT

After completion of the Quality Assurance tests, a formal
test report will be submitted summarizing all results and
discussing pertinent observations. This report will be
submitted within thirty days following completion of testing.

-37-
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APPENDIX

A) Sample Test Equipment List
B) Sample Daily Log Sheet
C) Sample Test Data Summary Sheet
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VISION OF VARIAN
ENVIRONMENTAL TEST LABORATORY
AN
DAILY 1OG SHEET .
_ TYPE OF TEST . DATE

PART NUMBER WORK ORDER NUMBER
TIME

TEST TECHNICIAN
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QUALITY ASSURANCE TEST ' REPORT NO.

TEST DATA SUMMARY SHEET PAGE

TEST NUMBERS

TEST TITLE TEST ITEM PURCHASE ORDER START DATE
MANUFACTURER PART NUMBER : ‘ SERIAL NUMBER
EINAC _ —
VALUE STAMP
PARAGRAPH .
NUM3ER TEST OR PARAMETER UNITS |NOM.|MIN.|{MAX.|ACTUALDPER.IQ.

SR ek P Uy o

APPRCVED BY:

TEST ENGINEER
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DALMO VICTOR
Division of Textron, Inc.

1515 Industrial Way Belmont, California 94002

Phone: 591-1414

ENVIRONMENTAL TEST LABORATORY
FLASH REPORT

Date TR No. Project Account No. Task No. Test Engineer
11Feb77 | 3275 EIMAC B 864 149 IAJC&PP
Par: Number Serial Number Environment
-------------- Mech. shock
Specimen Start Date Completion D:te
Sear.n light set 7Feb77 9Feb77

oo Aythorization and Specificasion Approval Date

sy c 22

- ¥/ P l’ ‘ '... ‘ ’
EIMAC DAAK70-76-c-0270 ot lebmitmine i o

%Pershxng £

P [7res D)

R. J. Czapow sKki

Test Objectives: To verify the ability of the Sei.rch light to withstand mechanical

shock.

Test Procedures: EIMAC# DAAK70-76‘C-°Z7O
A, 450g @1.Omsec 1/2sine- one shock in each of six axis.

B. 40g @ 18msec 1/2sine- onc shock in each of six awis,

Test Results: The unit was subjected to the required shock environment. All
performance data was retained by EIMAC.

Remarks:

20 024 17%70° Page of
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- 0170
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ENVIRONNENTAL TESY LOG
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APPENDIX I
ELECTROMAGNETIC INTERFERENCE TEST MEMO
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August 30, 1976

MEMO TO0: File
FROM: Gordon Lavering
SUBJECT: Avmored Illuminator - Electromagnetic Interference

% prototype 1kW xenon searchlight was designed, assembled, tested
«.nd delivered to the U.S. Army's Night Vision Laboratory. The
work was done under contract DAAG53-76-C-0005., The searchlight
js referred to as the Armored Illuminator,

In the final report submitted under that contract it was reported
that the searchlight met all but two of the electromagnetic
interference (E.M.1.) tests required under quality assurance
testing, These were MIL-STD-461, Notice 4; Conducted Emissions,
Broadband and RE02, Radiated Emissions, Broadband.

Analyses of the original E.M.], data indicated that the test
failures all occured at high frequencies, mostly above 1MHz, and
with a predominant noise peak near 10MHz. This noise was recently
determined to have been caused by a 28 VDC/115VAC inverter unit
which is used to supply power for the searchlight's cooling fan.
High frequency line filtering was added to the inverter circuit,
E.M.I. testing was again conducted. The scarchlight with the new
circuit passed the two tests previously failed.

The searchlight is now rated as capable of passing all of the
MIL-STD-461A and 462 test requirements originally required in
contract DAAG53-76-C-5005.

The original inverter/fan circuit is shown in Figure A, The
only change made in this original circuit is the addition of the
two .03uf capacitors (with the shortest lecads possible) as shcun
4dotted-in in Ficqure A,
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The test plan called for E.M.I. testing of the armored illumin-
ator with the two .03uf capacitors included in the inverter circuit.
The capacitors were to then be removed and retesting was to be

done, During installation of the two capacitors in the searchlight
however, the original inverter was damaged (a positive lead wire

was shorted to ground). A second, new inverter was installed with
the two capacitors and testing proceeded., Following these tests,
the two capacitors were removed and the tests were repeated.

Figure B shows the original (failing) CE04 conducted emissions,

broadband test data. Two sets of data are shown in this Figure;
one set is for the +28Y lead and the other is for the-28V lead.

The failure is maximum around 10MHz.

Figures C and D show the CE04 data taken with the new inverter
installed. Figure C shows the data taken on the +28V lead, both
with and without the two .03uf capacitors included. Interestingly,
the two capacitors greatly reduce the E.M.I. noise, however,

the searchlight with the new inverter,but with no .03uf capacitors,
would have passed this E.M.I, test., Similar data are shown for

the -28V lead in Figure D,

Figure E shows the original (failing) REO2, radiated broadband
emissions data, Note the predominant E.M.I. noise occurs near
10MHz.

Figure F shows the radiated emissions data taken with the new
inverter and without the two .03uf capacitors. Figure G shows the

effects on the radiated noise by the addition of the capacitors.

Some attention is noted.

The conclusions drawn from these tests are:

1) The scarchlight with the original inverter and with the
addition of the two .03uf capacitors nay have passed all
of the required E.M, I, tests,
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2) The searchlight with the new inverter would have passed
all of the required E.M.I. tests.

3) The searchlight with the new inverter and with the two
.03uf capacitors will pass all of the required E.M.I.
tests.

4) The original inverter may have had a faulty component
which caused the E.M.I. interference.

EIMAC intends to now inspect all inverters for noise, using

a test circuit developed here, prior to installing them in

any future searchlights built., The two .03uf capacitors will
also be included in the inverter circuit in all future search-
lights,

The commercial data taken for this test report are on file at
EIMAC

cc: F. Knopp, D, Wilson, B, Faust, G. Valier, A, Pohlmeyer
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